Eplerenone shows renoprotective effect by reducing LOX-1-mediated adhesion molecule, PKCepsilon-MAPK-p90RSK, and Rho-kinase pathway.
Lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1) may play an important role in atherosclerosis by inducing leukocyte adhesion molecules, such as intercellular and vascular cell adhesion molecule-1 (intercellular adhesion molecule-1 [ICAM-1], vascular cell adhesion molecule-1 [VCAM-1]). We hypothesized that eplerenone, a novel selective aldosterone blocker, produces inhibition of LOX-1-mediated adhesion molecules, suppresses mitogen-activated protein (MAP) kinase and its downstream effector p90 ribosomal S6 kinase (p90RSK) through the protein kinase Cepsilon (PKCepsilon) pathway, and improves endothelial function by inhibition of Rho-kinase in the renal cortex of Dahl salt-sensitive hypertensive (DS) and salt-resistant (DR) rats. Eplerenone (10, 30, and 100 mg/kg per day) was given from the age of 6 weeks to the left ventricular hypertrophy stage (11 weeks) for 5 weeks. At 11 weeks, expression levels of LOX-1, ICAM-1, VCAM-1, and Rho-kinase were higher in DS rats than in DR rats and were decreased by eplerenone. Similarly, upregulated phosphorylation of PKCepsilon, MAP kinase, and p90RSK in DS rats was also inhibited by eplerenone. In contrast, downregulated endothelial nitric oxide synthase mRNA was increased by eplerenone to a similar degree as after treatment with Y-27632, a selective Rho-kinase inhibitor. Eplerenone administration resulted in significant improvement in glomerulosclerosis (eplerenone 10 mg, -61%; 30 mg, -78%; and 100 mg, -84% versus DS; P<0.01, respectively) and urinary protein (10 mg, -78%; 30 mg, -87%; and 100 mg, -88% versus DS; P<0.01, respectively). These results suggest that the renoprotective effects of eplerenone may be partly caused by inhibition of LOX-1-mediated adhesion molecules and PKCepsilon-MAP kinase-p90RSK pathway, and improvement in endothelial function.